his study was carried out on cantaloupe fruits (Cucumis melo L. cv. Gal 152, Galia type) harvested at yellow green color stage in the winter of 2013 and 2014 seasons from a private farm at EL-Ismailia Governorate, to evaluate the effects of chitosan at 1000 and 2000 ppm, potassium permanganate sachets contained 2.5 and 5g per box and distillate water (control) on maintaining quality and storability of cantaloupe fruits during storage at 5 °C and 95% relative humidity for 28 days in addition to 2 days at 10 °C (shelf life conditions). Results showed that all postharvest treatments reduced weight loss %, the loss of TSS%, L. ascorbic acid and total sugars, had the higher values of firmness and general appearance as compared with untreated control during storage and shelf life condition. Cantaloupe fruits soaked in chitosan at 2000 ppm or packed with 5g potassium permanganate were the most effective treatments in this concern and gave fruits with good appearance after 21 days at 5° C plus 2 days at 10°C. The lower concentrations of these materials were less effective treatments in this concern.
INTRODUCTION
Cantaloupe (Cucumis melo var. Reticulatus) is a climacteric fruit and favorable to consumers. Its ripening is highly coordinated by ethylene (Seymour et al., 1993) .
Galia are premium melons consumption with excellent flavor and intense aroma, however, the storage life of the fruit harvested pre ripe is 2 to 3 weeks even at low temperatures at 5 to 6°C (Fallik et al., 2001) .
Climacteric fruits such as cantaloupe could reduce the postharvest life by accelerating ripening if they exposure to ethylene (Reid, 1985) . To maintaining fruit quality and improve storability and extend the shelf life of cantaloupe fruit, chitosan and potassium permanganate were used as postharvest treatments in conjunction with low temperature.
Chitosan one of successfully edible coating material on food surface without compromising the tasting, so chitosan used by effectively to extend the shelf life of product. The chitosan films are used as coating of fresh fruits and vegetables (apples, oranges, tomato, pepper, cantaloupe …etc.) because they are flexible, offer valuable T properties such as elasticity, selective permeability and act as antimicrobial barrier against pathogens (Hussein et al., 2015) . Also chitosan has positive effect of coating that it could to extend the storage life of fruits and vegetables. Chitosan has a semi permeable film that regulates the gas exchange and reduces transpiration and slow down ripening of fruits. Also, respiration rate and hence water loss are reduced (Bautista -Banos et al. 2006 ). This effect has been reported by Chong et al. 2015 in honeydew melon.
Potassium permanganate reduces or removes the ethylene of the storage environment, by oxidizing the ethylene produced by the fruit during ripening, extending the pre climacteric period and the postharvest life. Easy appliance and low price are the benefits of using potassium permanganate (Klein and lurie, 1992) .
The objective of this work was to investigate the potential of some postharvest treatments on quality and storability of cantaloupe fruits (chitosan and potassium permanganate) individually in different concentrations to extend shelf life and maintain quality of cantaloupe fruits during storage and shelf life conditions. 4-Potassium permanganate sachets contained 5g per box.
MATERIALS AND METHODES

5-Control (soaking in distilled water for 3 minutes).
All samples of cantaloupe fruits were air dried, placed in carton box (33cm x23cm x12.5cm) contained three fruits and wrapped with polypropylene film for all treatments, each box represented as one experimental unit. Twelve experimental units were made for each treatment and stored at 5 °C and 95 % relative humidity for 28 days. A complete randomized design was adopted. Three replicates from each treatment were taken at random and examined immediately after treatment and every 7 days at 5 °C in addition to 2 days at 10 °C (shelf life conditions) for the following properties: weight loss percentage, general appearance, fruit firmness, total soluble solids, total sugar and L. ascorbic acid content.
Preparation of edible coating solution:
Chitosan is a commercial product, it includes chitosan at 90-95%. (2-Amino-2deoxy-beta-D-glucosamine). Chitosan was bought from El-Gomhouria chemical Company, Egypt. Chitosan coating at (1000 or 2000 ppm) was prepared by dissolving 1g or 2 g chitosan powder in 1000 ml of distilled water, respectively and homogenized by magnetic stirrer. Glycerol (1.5% W/V) was added into the mixture as a plasticizer.
Quality attributes:
1-Weight loss percentage:
It was estimated according to the equation:
Initial weight of fruits -weight at fruits at sampling date
Weight loss percentage = ____________________________________________________ x100
Initial weight 2-General appearance (GA): was evaluated using scale from 9-1, where 9 = excellent, 7 =good, 5 =fair, 3 = poor, 1=unsalable as described by Kader et al. (1973) .
3-Firmness:
Fruit firmness was determined at the two positions on each fruit using a firmness tester, (Pressure Tester) with an 8 mm plunger.
4-Total soluble solids:
Total soluble solids were determined from the fresh materials by using PR-101 digital refractometer.
5-Total sugar:
Total sugar was determined in fresh cut cantaloupe by using Lane and Eynon method according to AOAC (2000). 6-L. Ascorbic acid: Ascorbic acid was determined by titration method using 2.6 dichloro-phenol indo-phenols as described in AOAC (1990) .
Statistical Analysis:
The experiment was factorial with 2 factors (tested treatments and storage periods) distributed in complete randomized design (CRD) with 3 replicates.
Comparison between means was evaluated by Duncan's Multiple Range Test at 5%
level of significance. The statistical analysis was performed according to Sendecor and Cochran (1982) .
RESULTS AND DISCUSSION
1-Weight loss percentage
Data in Tables (1&2) demonstrate that weight loss percentage of cantaloupe fruits increased considerably and consistently with the prolongation of storage period.
These results were true in the two seasons. Similar results were reported by Atress and Attia (2011) on cantaloupe fruits. The weight loss is natural consequence of the catabolism of horticulture products, the weight loss may be related to respiration and metabolic processes during storage as reported by Watada and Qi (1999) . Minimizing weight loss of cantaloupe fruits during storage with potassium permanganate treatment may be due to that potassium permanganate removes ethylene from produce's atmosphere surrounding as potassium permanganate oxidizing it to ethylene glycol, which later turns to water and carbon dioxide (Sardabi et al., 2013) ., which decreases respiration rate (Hao and Hao., 1993) and consequently reduces fresh weight loss. Also, Sammi and Masud (2007) found that potassium permanganate significantly delayed the onset of climacteric ethylene production and respiration rate in tomato fruits during storage, which diminished the weight loss in fruit during storage.
In general, the interaction show that cantaloupe fruits soaked in chitosan at 2000 ppm or packed with 5 g potassium permanganate decreased weight loss percentage of fruits during all storage periods. On other hand, cantaloupe fruits soaked in chitosan at 1000 or 2000 ppm or packed with 5 g potassium permanganate decreased weight loss during shelf life as compared to the other tested treatments.
2-General appearance (GA)
Data in Figs (1&2) show that general appearance of cantaloupe fruits decreased significantly with prolonging of the storage period and this was true in two seasons.
Such decrease in general appearance of fruits, mostly may be due to a slight dryness of the fruit surface, instead of translucency or macroscopic decay, as reported by
Atress and Attia (2011). 
Treatments Treatments
A fruits treated with all treatments were better than control during storage or shelf life.
During the storage at 5°C fruits soaked in chitosan at 2000 ppm or packed with 5g potassium permanganate were the most effective treatments for maintaining general appearance with significant difference between them during the storage in the two seasons. In another words, these treatments gave the highest scores of appearance, while control obtained the lowest ones in this concern. As for the interaction between the tested postharvest treatments and storage period, data in Tables (3&4) showed that there were significant differences during storage period and shelf life condition. Cantaloupe fruits soaked in chitosan at 2000 ppm and packed with 5g potassium permanganate did not exhibit any changes in their appearance till 14 days at 5°C plus 2 days at 10°C and showed good appearance after 21 days at 5°C plus 2 days at 10°C, mean while fruits soaked in chitosan at 1000 ppm and packed with 2.5g potassium permanganate showed good appearance after 14 days at 5°C plus 2 days at 10°C and dropped to poor level at the end of the shelf life. Cantaloupe fruits soaked in chitosan at 2000 ppm followed by chitosan at 1000 ppm or packed with 5g potassium permanganate gave the highest value of fruit firmness during storage and shelf life. Fruits soaked in chitosan at 2000 ppm were the best treatment in reducing fruit firmness loss during storage and shelf life in the two seasons. However, the other treatments were less effective in this concern. The lowest value of fruit firmness was obtained from control. These results were in agreement with those of Hong et al. (2012) for chitosan and with Hao and Hao (1993) for potassium permanganate. 
3-Fruit firmness
Treatments
The favorable effect of chitosan on the maintenance of fruit firmness may be due to the height of antifungal activity and the cover of cuticle and lentical, thereby the infection reduce, respiration and ripening processes during storage as reported by Hong et al. (2012) .
In general, the interaction between postharvest treatments (chitosan, potassium permanganate) and storage periods, showed that there were significant differences during storage and shelf life in the two seasons. However, cantaloupe fruits soaked in chitosan at 2000 ppm were the most obvious in maintaining fruit firmness at the end of storage period or shelf life.
4-Total soluble solids (TSS)
Data in Tables (7&8) indicate that there was a significant reduction in TSS by prolonging of storage period in both seasons. These results agree with those of Atress and Attia (2011) on cantaloupe. The reduction in TSS percent during storage may be due to the higher rate of sugar loss through respiration than the water loss through transpiration (Wills et al., 1981) . Regarding the effect of postharvest treatments, data revealed that cantaloupe fruits soaked in chitosan at 2000 ppm retained more TSS percentage with significant differences with the other treatments followed by fruits soaked in chitosan at 1000 ppm or packed with 5 g potassium permanganate with no significant differences between them in the first season during storage and shelf life in the two seasons. Effect of chitosan or potassium permanganate on maintaining TSS of fruits during storage might be due to that these materials reduce respiration rate and physiological changes of fruit during storage.
In general, the interaction between postharvest treatments and storage period was significant, however after 28 days at 5°C plus 2 days at 10°C of storage, cantaloupe fruits soaked in chitosan at 2000 ppm or packed with 5g potassium permanganate resulted in higher TSS content with no significant differences between them, while control fruits gave the lowest ones at the same period.
5-Total sugars
Data in Tables (9&10) show that there was a significant reduction in total sugars by the prolongation of storage period in both seasons. These results are in agreement with those of Atress and Attia (2011) on cantaloupe. The decrease of total sugars percent is probably due to the consumption of sugars through respiration (Wills et al., 1981) .
Concerning the effect of postharvest treatments, data revealed that all treatments reduced the loss of total sugars as compared with control. In general, the interaction between postharvest treatments was significant after 28 days at 5°C plus 2 days at 10°C of storage. Cantaloupe fruits treated with various treatments had the highest values of total sugars as compared with those of control with no significant differences between them in the second season during storage and in the two seasons during shelf life, while control treatment gave the lowest ones at the same period.
6-Ascorbic acid
Data in Tables (11&12) were the most effective treatment in this concern with significant differences with the other treatments in the second season during storage and in the two seasons during shelf life conditions. The lowest values were noticed in control fruits in both seasons. In general, the interaction between postharvest treatments and storage period was significant during all storage periods. All postharvest treatments retained more ascorbic acid content compared to control treatments during all storage periods at 5°C or shelf life condition. 
CONCLUSION
From the previous results, it could be concluded that cantaloupe fruits soaked for three minutes in chitosan at 2000 ppm or packed with 5g potassium permanganate were the most effective treatments in reducing weight loss, color changes and maintained quality (firmness, total sugars, flavor) and gave fruits with good appearance after 21 days at 5° C plus 2 days at 10°C.
